Backgrounds/Aims: In the treatment of complicated cholecystitis, laparoscopic cholecystectomy (LC) has limited efficacy due to its substantial post-operative complications. In addition, the clinical characteristics of complicated cholecystitis (CC) patients were suspected as advanced age with highly risky comorbidity. Percutaneous transhepatic gall bladder (PTGBD) drainage could be an alternative option for successful LC. Hence, this study evaluated the outcome of PTGBD for CC within and after 5 days. Methods: The medical records of 109 consecutive CC patients who had undergone an LC between January 2007 and December 2011 were retrospectively reviewed and compared with the medical records of CC patients who had undergone an LC within 72 hours of (group I, n=63) or 5 days after PTGBD (group II, n=40). In addition, group I was divided into group Ia (n=46) and group Ib (n=17), according to the patients' development of open-conversion or post-operative complications. The clinical outcomes of the four groups were analyzed. Results: There was a significantly higher reference to age, the ASA score grading, and predominant comorbidities in group II than in group I. The peri-operative results of group II showed lower blood loss and relatively shorter operating times than those of group I. In the cases of early LC within 72 hours (group Ia vs. group Ib), the difference was statistically insignificant. Conclusions: The delayed LC after PTGBD for complicated cholecystitis with high clinical risk had better results in this study, although it prolonged the patient's hospital stay. 
INTRODUCTION
In the early days of laparoscopic surgery, the preferred treatment for acute cholecystitis was controversial, due to high incidences of complications and conversions to laparotomy. Currently, however, in the acute setting, laparoscopic cholecystectomy (LC) is recognized as a standard procedure and is performed as early as possible in principle. 1, 2 In complicated cholecystitis, however, there is still a high rate of complications and open conversions; therefore, careful approach should be taken in the procedure of early laparoscopic cholecystectomy. 3 In addition, there are still no clear decision criteria between early surgery and delayed surgery after non-surgical treatment because it is not easy to diagnose accurately before the operation, although approximately 20% of acute cholecystitis patients develop complications, such as empyema, gangrene, and perforation. 4 Thus, to improve the quality of the surgery results and the recovery, the pre-operative characteristics of high-risk patients should be identified, and the appropriate timing and methods of the surgery should be determined.
Since the introduction of percutaneous transhepatic gallbladder drainage (PTGBD) by Radder 5 in the early 1980s, it has been shown as effective in high-risk patients in the treatment of acute inflammation, and has been deemed beneficial if the underlying disease state is controlled to enable time delay surgery. 6, 7 The indication and timing of delayed laparoscopic cholecystectomy after PTGBD is still under discussion, however, due to the in-creased operative difficulty with the worsening of fibrosis and adhesions owing to unremedied inflammation. 8 In this study, the patients who had undergone early LC for complicated cholecystitis were compared with those who had undergone delayed LC after PTGBD. Then, the surgical outcomes, such as the clinical relief, development of complications, and length of the hospital stay were compared, and the appropriateness of the timing of the surgery for the pre-operative evaluation of the patients and their clinical significance were evaluated. 
METHODS

RESULTS
Pre-operative characteristics of complicated cholecystitis
The mean age of all the patients in the 109 cases was 65.7 years. The average ages of the patients in the two groups were 60.4 years in group I (n=63) and 72.5 years in group II (n=40). The male-to-female ratios were 1.62 : Including stress gastritis, ileus, diarrhea cations after the surgery in group I than in group II, but the difference between the two groups was statistically insignificant (Table 3 ).
In addition, six patients with delayed LC for more than 5 days after conservative treatment alone showed the highest percentage of underlying diseases (83%) when compared with that of the group I and group II patients.
The former patients' WBC count of 12.46×1,000/mm 3 and CRP value of 7.66 mg/dl were lower than those of the later. The mean operative time of the six patients was 66 minutes, the mean blood loss was 189 ml, and the mean duration of their hospital stay was 9.7 days. The six patients who underwent LC after 5 days with conservative treatment alone and the patients who underwent LC 5 days after PTGBD did not differ significantly, but the exact statistical significance could not be determined because of the small sample sizes, though it was generally the same as that in the earlier-mentioned study.
Comparison of the development of peri-operative difficulty or post-operative complications in the early LC group and that in the complicated cholecystitis group Surgery-related complications included bile leakage and subhepatic abscess formation. Cardiovascular complications included worsen existing disease, hypotension or arrhythmia. Respiratory complications included pneumonia and pulmonary embolism Group Ia, no development of any complication with early laparoscopic cholecystectomy undergoing within 72 hours; Group Ib, development of some complications or open conversion with early laparoscopic cholecystectomy outcome. [13] [14] [15] Many researchers have a contrary opinion, however, that early LC can solve the problem immediately and reduce medical expenses by shortening the patient's hospital stay. 16 There have been many reports on the optimal time of LC. The longer the delay in the LC, the more fibrosis and adhesion in the operation field occurs, which makes operation difficult. Therefore, researchers recommend that LC be done within 48 or 72 hours, at least five days after the patient's presentation at the hospital, though their opinions vary. Farooq et al. 16 and Daniak et al. 17 found that after early surgery within 72 hours, post-operative complications were reduced from the existing 20% to 8%.
They reported that the patient's recovery time, length of hospital stay, and medical expenses were cut in half. On the contrary, Kim et al. 18 and Shin et al. 19 suggested that purulent bile emission after PTGBD can reduce the diffi- They also accounted for the usefulness of PTGBD in providing pre-operative time to identify the patient's underlying disease, and the status of the biliary system can improve the patient's safety. In terms of the results, it can be said that the results are consistent with the outcomes of this study (Fig. 1) .
The hospital stay was significantly shorter in group I at 12.9 days than in group II at 20.08 days. After some deliberation, however, the increase in the duration of the hospital stay of about 7 days with the selection of delayed LC was deemed endurable because it could countervail the shortened hospital stay with the early LC, given that surgery was undergone at least 5 days to an average of 7.9 days after PTGBD. In addition, in this study, the surgical procedure and the post-operative complication in group II was relatively more tolerable than in group I, though the difference was insignificant. Thus, it is thought that delayed LC could be tactically considered for high-risk patients in the selection of the appropriate timing of the surgery. 
